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DEVELOPMENT OF SUPERCONDUCTING MAGNETS FOR LHC LUMINOSITY
UPGRADE (6) - FROM DEVELOPMENT OF 2 M-LONG MODEL MAGNET TO
CONSTRUCTION OF SERIES MAGNET -
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Abstract

High luminosity LHC upgrade (HL-LHC) is ongoing at CERN, which aims at the peak luminosity of 5x10** cm?s?
and the integrated luminosity of 3000 fb-!. One of the key technical innovations to achieve this goal is upgrade of
superconducting magnets at the insertion regions on both sides of two interaction points, ATLAS and CMS. KEK is in
charge of development of large-aperture beam separation dipole (D1 magnet). The requirements for D1 magnet are coil
aperture as large as 150 mm and field integral of 35 Tm at the nominal current of 12 kA and operating temperature at 1.9
K. In order to validate design and fabrication processes, KEK has developed three 2 m-long model magnets of D1. This
paper reports design update, fabrication and test results of the second model magnet (MBXFS2). The current status

towards construction of series production magnet is also mentioned.
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Figure 1: Exploded view of D1 magnet.
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Table 1: Design Parameters of D1 Magnet

2m
Series production magnet
model magnet

Coil aperture 150 mm

Field integral Nom. 35 Tm, Ult. 37.8 Tm 9.5 Tm
Main field Nom. 5.60 T, Ult. 6.04 T

Peak field Nom. 6.58 T, Ult. 7.14 T

Operating current Nom. 12.05 kA, Ult. 13.28 kA

Operating

19K
temperature

Field quality b3 <3 unit

Load line ratio Nom. 76.5%, Ult. 83.1%

Inductance 4.0 mH/m
Stored energy 340 kJ/m
Magnetic length 6.28 m 1.67m
Coil mech. length 6.58 m 2.00 m
Magnet mech. 6.73 m 215m
length

135 W (magnet total)
Heat load

2 mW/cm® (coil peak)

Radiation dose > 25 MGy

Nom. : Nominal operating condition
Ult. : Ultimate condition
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Figure 2: Magnet cross-section of MBXFSI1 and

MBXFS2.
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Figure 3: Azimuthal coil pre-stress measured during
magnet assembly and after cooling.
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Figure 5: Production flow of D1 magnet main body and
cold mass.
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Figure 6: Winding machine for 7 m-long coil.
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